of Schubert's tables, which first appeared in 1898.
As the full title states, the tables are printed in two colors-logarithms in red and all other material in black (in two previous editions that the reviewer has examined, the colors were brown and blue, respectively). A total of sixteen tables are given. These include 4D common logarithms of numbers from 1 to 104, supplemented by 7D logarithms of primes through 97 ; 4D common logarithms of trigonometric functions; addition and subtraction logarithms; natural logarithms of integers to 100, supplemented by 6D tables of the first ten multiples of In 10 and log e; squares and cubes; natural values of the trigonometric functions; values of frequently used mathematical constants, mainly to 6D; conversion tables (to 6D) from sexagesimal to radian measure; and miscellaneous useful tables, such as mortality tables, interest and annuity tables, geographical and astronomical tables, a table of physical properties of materials, and a periodic table of chemical elements.
The table of antilogarithms appearing in earlier editions has been omitted; however, inverse interpolation in the table of logarithms is so simple, because of the small differences, that this deletion is of negligible practical importance.
On the title page of the table of common logarithms appears a footnote explaining the formation of the logarithm tables of both numbers and trigonometric functions by truncation of the corresponding entries in one of the Bremiker editions of Vega's tables. In cases of doubtful rounding to 4D of the Bremiker 7D logarithms, the convention was arbitrarily adopted of making the fourth-place digit odd. The reviewer found a total of ten entries in the table of logarithms of numbers that were subjected to this rounding; of these, four are affected by rounding errors. Such slight inaccuracies could have been avoided by referring to available tenplace tables such as those of J. Peters, which were first published in Germany in 1922. These rounding errors appear also in the Schubert-Haussner tables dated 1945; only one such error, however, appears in an edition dated 1917 that the reviewer has examined.
In summary, despite minor flaws the reviewer considers this book to be an unusually extensive and valuable compilation of four-place tables. Their continued usefulness and popularity can be inferred from the numerous editions and printings of this member of the Sammlung Göschen series.
Lnx -log L" lx; Üx = log x.
The function S(x, y; n) is of interest as a generalized arithmetic operation, since the values 0 and 1 of the parameter n yield x -f-y and x ■ y, respectively.
In a previous paper [1] tables for S(x, y; n) were given for x, y = 0(1)10; n = -1(1)3, where Lnx was defined in terms of logarithms to the base 2.
In the current paper non-integer values of the parameter n are introduced by putting Lnx = H(Gx -1), where the mutually inverse operators H and G are defined by GLx = Gx -1 and H(x -1) = LHx.
In this paper, where Lnx is defined in terms of natural logarithms, the function S(x, y;n) is tabulated for x, y = 0(1)10; n = £, y/2, and for x, y = 2(1)10; n = t. Mat. y Nat., Caracas, Venezuela, Boletín, No. 28, 1946 , 1947 , 23 p. [See RMT 494, MTAC, v. 3, 1948 -1949 64 [F] .-L. McKee, C. Nicol & J. Selfridge, "Indices and power residues for all odd primes and powers less than 2000," an unpublished mathematical table stored on magnetic tape, January 18, 1961.
The computing center at the University of Oklahoma has recently computed a table of indices and power residues for all odd primes and powers thereof less than 2000. The computations were done on a modified IBM 650 and have been stored on magnetic tape. Anyone desiring any portion of this Algorithm for the Hitchcock Distribution Problem Presumably the papers dealing with the application of computing equipment to attacks on combinatorial problems will be of most interest to readers of Mathematics of Computation. The editors list these as being the papers by Paige and Tompkins, Walker, Gerstenhaber, Flood, Gleason, Lehmer, Swift, Todd, and Gomory. Some of the papers listed are directly computational, that of Lehmer being an example, and some are more remote, Flood's being not concerned directly with any computing instrument but highly influenced by his work on coding the assignment problem for a computer.
The delay in publication has caused many of the papers to appear dated, but even these give some information not available in print elsewhere. The most spectacular example is the paper by Paige and Tompkins; this paper does not incorporate examples to be sought by methods of the paper, but obtained otherwise by work of several authors, R. C. Bose, S. S. Shirkhande, E. T. Parker, and others (mentioned in a footnote at the beginning of the paper). On the other hand, this paper outlines techniques which were then admittedly not feasibly applicable to the complete solution of the problem considered, but which are almost applicable on present day machines.
Other papers, all of which were prepared by well chosen experts in their fields, seem to have greater durability, and this volume is one in which readers will find a great deal of current and useful material concerning combinatorial problems. On the whole, the volume is well worth perusing both for its computational implications and for its general information concerning combinatorial problems. Marshall Hall's opening paper, for example, presents an excellent survey of the field, which is valuable to almost anyone not completely up to date in combinatorial design.
The reviewer would like to note two improvements which would have greatly increased the value of the book.
A unified bibliography at the end of the volume would be much handier than the separate bibliographies at the ends of the papers. Separate bibliographies are hard to find in the volume, and they are less useful for general reference to find a partially remembered work than a unified bibliography would be. Bibliographies associated with individual papers are somewhat more convenient to users of reprints, but only the most insistent authors seemed to be able to talk the Society into furnishing reprints from this volume. On the whole, the reviewer believes that an integrated bibliography is almost a necessity in such integrated volumes, and he is continually puzzled when they do not appear.
A more demanding task is the preparation of an instructive narrative summary of the type which has been produced in the Annals of Mathematics Studies devoted to games; [1] contains both a fine bibliography and a carefully written and highly lucid introduction. The editors of the present volume did make several interesting and instructive statements in their introduction, but they were not moved to shed the large amount of light they could have on the subject matter and its relevance.
One interesting statement from the introduction might be worth quoting: "What is very attractive about this field of research is that it combines both the most abstract and most nonquantitative parts of mathematics with the most arithmetic and numerical aspects. It shows very clearly that the discovery of a feasible solution of a particular problem may necessitate enormous theoretical advances. Perhaps the moral of the tale is that the division into pure and applied mathematics is certainly artificial and to the detriment of the enthusiasts on both sides. Furthermore, the way in which apparently simple problems require a complex medley of algebraic, geometric, analytic and numerical considerations shows that the traditional subdivisions of mathematics are themselves too rigidly labelled. There is one subject, mathematics, and one type of problem, a mathematical problem."
On the whole, the authors and the editors (the reviewer excepted) have done an excellent job of presenting the status of this rapidly developing field. The book is worth having if only for isolated papers: Lehmer's, for example, showing how to make a computer behave, or the beguiling paper by Taussky and Todd, which attacks problems that would cause any computer and its masters to shudder. The editors, the American Mathematical Society, and the Office of Ordnance Research are to be congratulated on this volume.
The reviewer, who usually shies away from reviewing his own work, undertook this review because of the difficulty of finding other non-contributing reviewers, and because of the dated and unimportant nature of the paper to which he contributed.
C This book was written to provide a text for the undergraduate course in linear algebra at the Massachusetts Institute of Technology. It covers vector spaces, linear equations and transformations, polynomials, determinants, invariant directsum decompositions, the rational and Jordan canonical forms for matrices, inner product spaces, and bilinear forms. The treatment is imbued with the modern axiomatic and abstract spirit but many concrete illustrative examples and exercises are given so that a serious, persevering student can master it. When he has done so, he is well equipped to study not only applied mathematics and theoretical physics but also mathematical analysis.
We heartily recommend the book either as a text or for private study. The authors are evidently teachers of experience and good judgment who know and like their subject. Their aim is high, and only the best students will master the course, but all the students will be the better for the part of it they learn. In these difficult days for students it is well to have texts so well planned and written as this one.
F This introduction to vector and tensor algebra is well planned and should prove of value to the better than average student. The amount of material covered in less than 100 pages is surprising; in addition to the usual topics, there are chapters on isotropic tensors, spinors, and orthogonal curvilinear tensors. The influence of Weyl is evident in the treatment of isotropic tensors and of Brauer and Weyl in the treatment of spinors. We heartily recommend the book, which is addressed to first year students "pursuing an Honours course in Mathematics or Physics" in England. We found only two points where our instruction of the subject would differ slightly.
First, in the reduction of a symmetric tensor to diagonal form the author discusses the ratio f(u) ----and states that this must assume its lower bound uaua when df/dua = 0. This assumes, tacitly, that the lower bound is not assumed on the boundary of the region -1 ^ ua ^ 1. The author's statement that one must consider separately "the cases in which the matrices of S -X,w are of ranks 3, 2 or 1" does not apply to Schur's induction method, which is indifferent to possible equalities of the characteristic numbers of S. Second, in the treatment of spinors I would emphasize more the two-valued nature of the correspondence between rotations, R, and unimodular 2-dimensional unitary matrices, U. Thus, while to each U there corresponds only one R, to each R there correspond the two matrices ± U. For me, the displacement, in modern physics, of vectors from their front rank position, in favor of spinors, is due to the fact that the 2-dimensional unimodular unitary group is not a proper representa-reviews and descriptions of tables and books tion, but rather an ambivalent one, of the 3-dimensional rotation group. Thus, there exist tensors of the unitary group which are not found amongst the tensors of the rotation group, and these tensors, the so-called spin-tensors of the rotation group, have their physical significance; on the other hand, all tensors of the rotation group are found among the tensors of the unitary group. Tables for Wald tests for the mean of a normal distribution," Biometrika, v. 46, 1959, p. 169-177. Let x be normally distributed with unknown mean 9 and known variance o-2. The Wald sequential test for 9 = 90 against the alternative 9 = 9i(6i > 9o) consists in taking observation xn+i as long as a < (0i -0o)/]l"=i xi/o-2 + n(ô02 -92)/2o-2 < b; sampling stopping when this relation first fails, with 6 -9o accepted if the left-hand inequality fails and 9 = 9\ accepted if the right-hand inequality fails. Let Z m -a<r/(9i -0O), h = (b -a)o-/(9i -00), P-= probability of accepting 9 = 90 when true, P+ = probability of accepting 9 = 9o when 9 = 0i, N-= average sample number when 9 = 90, N+ = average sample number when 6 = 9i, and ¡j, = ( öi -9o) /2. Table 1 Table 2 of the Appendix (the same combination of values for P+ , P_ , p occur as for Table 1 ) , 2D values are given for N+ and iV_ . Charts I-IV of the Appendix contain curves of P+ and P_ as functions of h and Z for given p. These charts are obtained directly from Table 1 and can be used to determine the operating characteristics of the test for given a, b, a-, d0, and 0i. Also, a comparison is made between Wald's approximations (to the operating characteristics and the average sample numbers) and the true values, for ten combinations of values for h, Z, p (Text- Table 1 ). The conclusion reached is that Wald's approximations are not acceptably accurate for many applications when p ^ .25. In recent years the notions of probability have become increasingly important in the building of models of the world around us. This is true, for example, in certain of the physical sciences, social sciences, and in the simulation of military and other operations. Sometimes probabilistic notions appear directly as basic ingredients of the model, sometimes indirectly as the result of applying Monte Carlo methods to the solution of certain types of functional equations.
The mathematical abstraction of an empirical process whose development is governed by probabilistic laws is known as a stochastic process. A special class of these processes are Markov processes in which the development subsequent to a time t depends (probabilistically) only upon the state of the process at t and not upon its previous history. Their theory has been developed extensively in the past three decades and they have enjoyed increasingly wide application. Although the subject has been masterly treated from an advanced standpoint in Doob's classical Stochastic Processes, there remains a dearth of textbooks in English which are accessible to the beginning graduate student who has not yet mastered the subtleties of modern analysis, especially measure theory. Notable exceptions, for the case of a finite number of possible states, are Feller's highly regarded Introduction to Probability Theory and its Applications and the recent book on Finite Markov
Chains by Kemeny and Snell.
The present work is intended as a graduate-level text and reference in applied probability theory. According to the author's preface, its purpose is twofold: "first, to present a nonmeasure-theoretic introduction to Markov processes, and second, to give a formal treatment of mathematical models based on this theory which have been employed in various fields." Further, he states that the prerequisites are "a knowledge of elementary probability theory (the first nine chapters of Feller, say), mathematical statistics (Mood level), and analysis (Rudin level). Some knowledge of matrices and differential equations is also required."
Part I develops the theory of Markov processes x(t), with particular reference to branching stochastic processes. Chapter 1, which lays the foundations for its successors, is devoted to the case wherein x assumes values in a discrete denumerable space, and the parameter t is likewise discrete. In Chapter 2 the stochastic variable x again ranges over a discrete denumerable space, but the parameter t is continuous. In Chapter 3 both x and t are continuous. Each chapter is introduced by a summary paragraph. Thereafter the subject matter is developed carefully, systematically, and lucidly. Each chapter is followed by a list of problems and by a bibliography which is intended to be both complete and up-to-date. In order to make use of the latter, one would need a command not only of the standard languages of science-English, French, German, and Russian-but also of such less familiar languages as Polish and Hungarian.
In Part II it is shown how the theory can be appled to problems in a variety of fields. These fields, together with a partial listing of the topics covered, are:
Biology-Growth of populations, epidemics, theory of gene frequencies Physics-Cascade processes, radioactive transformations, particle counters, theory of nuclear reactors Astronomy and Astrophysics-Fluctuations of brightness in the Milky Way, spatial distribution of galaxies, radiative transfer Chemistry-Reaction kinetics Operations Research-Queueing theory and some of its applications. Extensive bibliographies are also given for each of these topics.
The book closes with three appendices concerned with generating functions, Laplace and Mellin transforms, and Monte Carlo methods in the study of stochastic processes.
The reviewer was very favorably impressed by this book. The quality of the printing is excellent, with pleasing page layout and very few printing errors. The author's didactic skill and wide familiarity with the subject matter have resulted in a well motivated, well organized, clearly written text from which a student who has the indicated prerequisites can readily gain an introduction to the theory and applications of Markov processes.
R has the highest probability," Ann. Math. Statist., v. 30, 1959, p. 102-119. Consider N fc-nomial trials whose cell probabilities satisfy px -• • • = Pk-\ -■ Pk/9 . We select that cell into which the most events fall, breaking a tie at random if it occurs. The authors give a 5D table of the probability of selecting cell k, for k = 2, 3, 4; 9* = 1.02(.02)1.1( .1)2(.2) The author obtains confidence limits for estimating m, the expected number of trials before a device fails, given the sample mean x, and N, the number of devices. If N devices each are from an identical geometric distribution, the distribution of sample sums will follow a Pascal distribution. Two log-log charts are provided for two-sided 90%, and 98% confidence limits for m, 1 û x ^ 10,000, and N = 2,5,10, 15, 20, 30, 50, 100. The charts are based on the exact distribution. For x > 10,000, formulas and tables may be used to determine the confidence limits. For large N > 100 a special formula is given. The author states that in using Student's i-distribution in testing component parts a need for extending the table of upper percentage points was revealed. The method of calculation of these percentage points is presented, and a table containing these results is given. Let yt be the elementary density for Student's t with n degrees of freedom, and denote / yt dt by P. The values of to are given to 3D for P = .25, .10, .05, .025, .01, .005, .0025, .001, 5 X 10"\ 25 X 10~5, 1 X 10-4, 5 X 10"5, 25 X 10~6, 1 X 10"5, 5 X 10-6, 25 X 10~7, 1 X 10~6, 25 X 10-8, 1 X 10~7, and n = 1(1) 30 (5) Statist, v. 30, 1959, p. 926-938. This paper is concerned with obtaining /3-expectation tolerance regions which are minimax and most stringent (see [1] and [2] It is well known that a random sample of size N from a normal universe with mean p and variance a yields one-sided tolerance limits ( -», Tu) and (TL , + oo ) each of which includes at least a fraction a of the universe with probability P, where Tu = x + ks, TL = x -ks, reviews and descriptions of tables and books and where, n x = £ Xi/n, s2 = £ (*,--x)2/(n -1), t-i and yjrik -t(n -1, ua-\/n, 1 -P).
Here t(f, &, e) [1] is the 100« percentage point of the non-central t distribution with / degrees of freedom, ô is the measure of non-centrality in the definition of t, and ua is the 100 (1 -a) percentage point of the unit normal distribution with zero mean. By use of the tables (especially Table IV ) and iteration of the approximations given by Johnson and Welch in [1] the authors obtain values of the coefficient Vñk to4S, forn = 5(1)20(5)50(10) 100(100) 300, for P and a = .90, .95, .99.
A method for determination of these coefficients is given in [1] , but the calculations are, of course, quite tedious, so that the present tables render a valuable service for practical applications to one-sided tolerance limits.
S. B. Littauer
Columbia University New York, N. Y. The work of Harter [1] has been used in improving the accuracy throughout, particularly for a = .01. For a = .01 and .05, these tables correct errors in [2] .
I. R. Savage
University of Minnesota Minneapolis, Minn. Biometrika, v. 39,1952 , p. 192-193. [RMT 1080 , MTAC, v. 7, 1953 As estimators of the mean and variance of a normal distribution, given an ordered sample X\ < Xt • • • < xn censored above xr, the author proposes r-l P* = x,-i + (1 -t)xr, where xT-i = £ a;,-/(r -1),
respectively, where e is chosen to make p* unbiased, and a and ß are chosen to make 17* unbiased and of minimum variance. To facilitate use of these estimators, three tables are appended. Table 1 consists of entries of the weight factor « and Var (p*/o-) to 10D for 1 < r < « á 20. Table 2 contains coefficients of (n + 1) in series approximations to e and to Var (p*/<r). Weight factors a and ß are not tabulated directly, and-consequently routine application of the author's estimates may be hampered. However, in order to permit calculation of these factors, Table 3 , containing coefficients of (n 4-l)~s in series approximations to them, has been included. These entries are given to 6D for pr = .50(.05).80, where pr = r/(n .+ 1).
A. C. Cohen, Jr. In a previous work [1] , to tabulate, for instance, In(x) for large x, it was found convenient to write In(x) = (2irx)~ll2exFn(x) and to tabulate the auxiliary function Fn(x) for 1/x = z = 0(0.001)0.05. This device is very economical as compared with tabulation as a function of x, and the F"(x) entries are easily interpolated. Using the same idea, the present volume gives tables which supplement well-known tables of certain transcendental functions as described below. An introduction describes the methods of computation. For each table second central or modified central differences are provided. In some cases modified fourth-order central differences are also given. Table 1 . The exponential integral
Ei(x) = exF(z), z = at"1.
Thus, positive z relates to Ei(x) ; negative z, to Ei( -x). The function F is tabulated to 10D for ±2 = 0(0.001)0.100. Si(x) = f t * sin t dt, Ci(x) = f t l cos t
JO J°o dt
Si(x) = \tt -P cos x -Q sin x, Ci(x) = P sin x -Q cos x
Values of P, Q are given to 10D for z = x~l = 0(0.001)0.100. Table 3 . Airy integrals The notation follows Miller [2] . Let z = ¡f1 = faT3'2.
Ai(x) = § TT-ll2x-me-( R , Bi{x) = w^x^JS
The values of R, S, W, X, P, Q, U, V are tabulated to 10D fors = 0(0.001)0.050. Values of/, ^>, g, u to 8D are tabulated for a = -10(1)10, z = 0(0.005)0.100.
Values of fc and ^2 are also provided. In the first part of his thesis, the author investigates stability of certain linear operators, There exists an integer, p, called the degree of L, such that Lu(x) = 0(hp+r) as h -» 0. L is said to be stable if all zeros of p(f ) are of modulus ^ 1, and the zeros with modulus 1 are of multiplicity ^r.
The author shows that stability of L is equivalent to "stable convergence" of certain solutions of the difference equation associated with L to the solution of equation (2) . If L is unstable the numerical solutions are "strongly unstable," and the integration formula is practically useless. Several theorems are given concerning the largest possible degree of stable operators of a given order. For example, if If Re(q) < 0, the solution txh ~ e" n decays, but may be dominated by some of the other basic solutions which increase or decrease more slowly. If there exist solutions which increase for Re(q) < 0, the operator L is called weakly unstable; this occurs if at least one of the fc, ,j^2, is <0. It is shown that a stable operator of even order k and maximum degree k 4-2 is weakly unstable; such an operator generates an oscillatory solution whose amplitude increases at least as rapidly as \exp(-qnh/3) \URe(q) < 0.
In the second part of this thesis the author is concerned with estimating the norm of the error vector for r = 1. First, the error is evaluated for the linear variational system dz/dx -B(x)z associated with (2) , where B(x) is the Jacobian, (dj/dy)y-¡(x) ■ Then the effect of the linearization is estimated separately. Three error formulas are given. The second one, involving the directional derivative The volume being reviewed is the first of a projected series. The characteristicvalue problem is included, but matrix inversion is not, except to the extent that an iterative method that applies to a system of nonlinear equations would apply also to a system of linear equations.
The French literature on numerical analysis is sparse indeed, and hitherto has been but slightly affected by the advent of the electronic computer. This book goes far toward filling the gap there, and would be a substantial contribution to the literature in any language.
A short initial chapter discusses digital computers and programming in rather general terms. Chapter 2, "Erreurs," consisting of 70 pages, is perhaps the most complete and systematic single account in existence, discussing both rigorous bounds and probabilistic estimates. Chapter 3 considers iterative methods in general as applied to transcendental equations and to systems of equations. Chapter 4 is devoted to polynomials specifically, and Chapter 5 to characteristic values. Each chapter is supplemented by an extensive bibliography. An appendix gives numerical results of applying the various methods to some specific problems.
One can find fault with a few details. The method of Graeffe is given in the chapter on polynomial equations, although it is equally applicable to transcendental equations within a circle of analyticity. In the chapter on the characteristic-value problem, there is an interesting general section which derives the Jordan normal form, and develops the standard localization theorems of Gershgorin, Brauer, and others. But the treatment of the methods is somewhat disappointing, especially of the so-called "direct methods" (actually methods of reduction, although the reviewer himself is guilty of having propagated the misnomer). It is even stated that the method of Krylov is not to be recommended for large matrices, whereas it has been shown by Bauer and this reviewer that most of the known direct methods are only specializations of the Krylov method.
However, the authors could justify the rather sketchy treatment of the methods of reduction by arguing that these do not differ basically from methods of inversion, and are hence peripheral to their main interest, which would be the solution of the polynomial equation that can be obtained from a complete reduction. The treatment of this problem is by no means sketchy. In fact, it is the most complete and up-todate account of known methods now in the literature, exhibiting well their interrelations, and often presenting them from a fresh point of view. This volume can be recommended highly, and one can hope that the subsequent ones will be equally well done.
A Diego, 1960, 43 p., 28 cm. (Paperback) This publication contains tables to implement the use of quadrature formulas of the so-called osculating type, i.e., formulas in which the value of the integrand function and of its derivative at each point are used. The explicit formula considered is [XQ+ph [re/2] (1) f(u)du = h E {tin)(p)fi + Din\P)hU} + R2n(p).
The authors treat n = 2, 3, 4, 5 ; for n = 2 and 4, q is taken to be \, and for n = 3 and 5, q is taken to be 0. These choices of q permit use of symmetry relations to reduce the amount of tabulation. The coefficients dn)(p) and D¿"'(p) then are polynomials in p, and these are listed for each i indicated in ( 1 ) . Ten-decimal tables The problem of dividing a rectangle into a finite number of non-overlapping squares is associated with the problem of dividing a square into smaller squares, all different in size. The latter had been a fascinating but unsolved problem until two solutions were published independently. The first was by R. Sprague (Mathematische Zeitschrift, v. 45, 1939, p. 607) and the second by R. L. Brooks, C. A. B. Smith, A. H. Stone and W. T. Tutte (Duke Mathematical Journal, v. 7, 1940, p. 312-340) .
The latter paper accomplished this dissection into as few as 26 squares. Later papers by T. H. Willcocks (Fairy Chess Review, v. 7, 1948, and Canadian Journal of Mathematics, v. 3, 1951, p. 304-308 ) exhibited a dissection into 24 squares. It is not known whether a dissection into fewer squares exists or not. Part of the motivation for the present work is the search for such a dissection.
Each of the foregoing dissections contained a subset of squares which formed a rectangle. A dissection of a rectangle which does not include a rectangular subset is said to be simple; and one in,which no square is repeated is said to be perfect.
Many dissections of rectangles have been derived and published in a series of papers. However, a systematic catalog of these dissections had been prepared only as far as 14 squares. C. J. Bouwkamp, who has been a principal investigator in this field, has collaborated with the other two authors to extend the work to 15 squares and to produce this book, which summarizes the known results. There are only two pages of explanatory text and the rest of the book is devoted to the tables. Table I is a list of the dissections of the 3663 simple perfect rectangles which contain up to 15 squares. They are ordered by increasing values of the ratio of the sides of the rectangle. Table III contains the same rectangles, but they are listed by increasing values of the number of squares. Table II lists the 342 pairs of rectangles which have the same ratio of sides. Of these, 13 pairs have no squares in common. Hence, a nonsimple perfect squaring of a square is made by combining a pair of these rectangles with two squares whose edges are the dimensions of the rectangle. Table IV lists all of the 431 simple imperfect squared rectangles. Of these, four are square.
Several peculiar properties of some of the items in these tables are mentioned. The computation of these rectangles was done on the IBM 650. The details of the analysis and the programming will be published later.
One might consider the extension of these tables to 23 squares to settle the question of the smallest number of unequal squares which make a square. The reviewer estimates that this would require 16,000 books like this one! This handbook is a well-written elementary discussion of the methods of processing statistical data from surveys or censuses. It reviews the various methods of data processing, with emphasis on hand and punch card methods. Only one page is devoted to stored program computers. A bibliography is included with the discussion of each topic. The general principles concerned with planning, organizing, administering, and operating data-processing services are adequately covered. Detailed instructions are given for the proper handling and preservation of records and for sorting records, using manual or punch card methods. The handbook is intended for statisticians or supervisors of data processing activities, and hence does not cover the special operating features and details of available machines. Although prepared primarily for the use of statisticians in countries unfamiliar with present dataprocessing tools and procedures, it could serve as a useful introduction to the subject for others.
A. Eugene Smith This introduction to the programming of digital computers assumes very little previous knowledge of computational procedures. The various steps in the preparation of a computer program are explained with one particular computer, the Z22, in mind. A large number of specific problems are worked out in considerable detail by giving the algorithm, the flow chart, and the detailed coding. Much attention is paid to the discussion of loops, and subroutines are treated with considerable detail. Since the machine code of the Z22 contains only very few instructions-not even a multiplication instruction-nearly all practical coding has to be done in an external code. Therefore, all the illustrative coding in the book up to the second-to-the-last chapter is done in an external code.
The book is devoted exclusively to introducing the reader to programming. It, therefore, does not contain any chapters on numerical analysis or the details of machine logic. Ohio, September 6-12, 1959 . It is the first part of Volume III (in two parts) of the series entitled Advances in Documenta-tion and Library Science. The papers, plus discussions and numerous references, afford a good indication of work now in progress on mechanizing the storage and retrieval of information, particularly as it relates to scientific documentation.
The first article (by Allen Kent) reviews the current state of the art in machine literature-searching and translation. It includes in tabular form a comprehensive survey of searching devices and analytical techniques under investigation. Additional tables provide a significant sampling of the recent literature bearing on machine translation. These are arranged according to institution and investigator, subject field, languages involved, and type of equipment used. It is interesting to note that either English or Russian is the target language in nearly every one of the more than one hundred different investigations cited, while the most frequent source languages are Russian, English, French, German, Chinese, and Japanese, in approximately that order of frequency.
The remainder of the book is devoted to topics connected with information retrieval. The papers are by workers from such fields as library science, patent law, engineering, chemistry, medicine, the behavioral sciences, linguistics, symbolic logic, and computer technology. The majority of them deal with problems in organizing, indexing, and coding information for mechanical processing.
The proclivities of each discipline are revealed by the varied approaches to the problems. The librarian is interested in enumeration of characteristics which serve to describe and classify things; the patent searcher is concerned primarily with structure and function, and he needs elaborate means for specifying interrelationships among assemblages of components; the chemist must be able to search in terms of properties, composition, and arrangement; the medical researcher struggles to elucidate information through techniques of statistical analysis and correlation of recorded observations; the linguist has to do with syntactic and semantic analysis of messages to discover the intentional as well as intensional implications which they convey; the logician manipulates information in symbolic form and tries to formulate a consistent set of rules for drawing valid inferences and selecting optimum strategies in a given frame of reference; and the systems designer seeks to provide a means for satisfying the multitudinous requirements of the potential users on an economic basis. Such a diversity of emphasis is characteristic of a field which is evolving rapidly.
Nevertheless, the problems of indexing and searching technical literature, patents, chemical structural formulas, medical records, etc., do have a common basis, even though they may differ in a number of nonessential features. There is general agreement that some kind of coordination of descriptors is necessary for efficient retrieval, but that something more sophisticated than simple conjunction of characteristics will be required to cope with the increasing size and complexity of subject matter files. More particularly, it has been found in encoding subject headings that the relations expressed by the product, sum, and difference of classical logic are not sufficient by themselves for achieving the desired degree of specificity. A reasonably complete representation also requires a means for denoting the syntactic relations between descriptors.
A number of schemes are discussed, particular importance being attached to the rules for analyzing subject matter and to the notation for expressing the results of the analysis. These include the use of modulants, interfixes, and role indicators to specify the types of relationships between terms and the use of phrase boundaries, parentheses, or other special marks of punctuation to segregate groups of associated terms. Such devices greatly increase the discriminating power of an index by preventing false associations of terms.
However, there is an evident lack of agreement on the means for attaining these desirable ends. This stems from difficulties inherent in linguistic analysis. It is necessary to discover and to define the syntactic relationships which are significant in mechanical indexing and searching. These are sometimes elusive, although such categories as species, genus, part, whole, factor, process, product, and attribute are widely recognized. The problem of synonyms (or near synonyms) and recognition of specific-generic connections can best be handled through the preparation of technical dictionaries and thesauri. These will provide a semantic analysis of complex notions in terms of more elementary concepts.
Some concern is voiced that the potential gain in accuracy of representation may be offset by an increase in ambiguity of indexing as a result of the greater complexity of the task. No procedure can be considered satisfactory unless there is a reasonable prospect that two different workers indexing an item will arrive at substantially the same description. Further research on the development of information retrieval languages is needed.
The remaining articles describe the capabilities and limitations of several existing or proposed systems. They discuss the types of information services provided, the way in which the files are set up, and the types of mechanical devices used. Equipment mentioned includes Minicards, Magnacards, the WRU Searching Selector, the IBM 7090, and the new GE-225 computer system with special features for performing searches.
The book is recommended to those who are currently working in some area touching upon information retrieval and to any others with a special interest in this fast-growing field.
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